Renal artery stenosis rapidly enhances atrial natriuretic peptide gene expression.
The aim of this study was to examine the influence of the systemic renin-angiotensin system on the gene expression of atrial natriuretic peptide in rat hearts. The renin-angiotensin system was stimulated (1) by unilateral renal artery clipping (0.2-mm clip, 2 days), producing a fourfold increase of circulating plasma renin activity and increasing blood pressure; (2) by furosemide infusion with simultaneous salt substitution, increasing plasma renin activity values to 45 ng angiotensin I/h per milliliter without changing blood pressure; or (3) by administration of the calcium antagonist amlodipine, which increased plasma renin activity values to 42 ng angiotensin I/h per milliliter and lowered blood pressure. Unilateral renal artery clipping increased atrial natriuretic peptide mRNA levels approximately 20-fold in the left ventricles and approximately twofold in the right ventricles and atria. Furosemide infusion had no effect on cardiac atrial natriuretic peptide mRNA levels, and in amlodipine-treated rats, cardiac atrial natriuretic peptide mRNA levels decreased to 30% of control values. The increase of atrial natriuretic peptide mRNA in the ventricles during renal artery clipping was blunted by the administration of the angiotensin-converting enzyme inhibitor ramipril, which also attenuated the blood pressure rise. In clipped rats amlodipine did not change elevated plasma renin activity values but abolished the rise of blood pressure and also attenuated the rise of atrial natriuretic peptide mRNA in the hearts. These findings indicate that an increase of the activity of the systemic renin-angiotensin system does not result in an obligatory change in cardiac atrial natriuretic peptide gene expression.(ABSTRACT TRUNCATED AT 250 WORDS)